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INPUBJIM)KEHUE PEINETOYHbIX CYMM B IMHAMMUKE KPUCTAJIJIOB

Anexcandp K/TIOKAHOB, Anexcanop KOYEMACOB, /lenuc HUKA

Monoasckuii 20cyoapcmeenblil yHusepcumem

[pemoxkena MOJIEb PACCMOTPEHUSI IIEKTPOH-POHOHHOM CHCTEMBI KPUCTAIIA KAK CUCTEMBl HOBBIX KBA3MYACTHII,
IJIe YYUTHIBAKOTCS KaK 3JEKTPOHHBIC, TaK U (DOHOHHBIE CBOMCTBA CUCTEMbI. BhIBe/IeH raMUIIbTOHHAH, OMUCHIBAIOLIMI
9TH KBa3UYACTHUIIbI, M HA €r0 OCHOBE MOJTyUYEHbBI 3JIEMEHThI JMHAMUUYECKON MATPHIIBI B CIydae OJJHOATOMHOIO KPUCTAILIA.
B oTimmume OT KiIacCHUecKOW TEOPUH MOKAa3aHO, YTO 3aBHCHMOCTH JIWHAMHYECKON MATpPHIBI OT BEKTOPOB PEIIETKH
SIBJISIETCSL MHTETPATBHOM.

Kniouesvle cnosa: pewemounvie cymmvl, OUHAMUKA KPUCMANLO08, JJIEKMPOHbL, (DOHOHbI, MEOPUsi 603MYUjeHUll,
ypasHerus osudcenus I euzenbepea, OUHAMUYECKAs MAMPUYQ.

APROXIMATIA SUMELOR DE RETEA iN DINAMICA CRISTALELOR

In articol este propus un model, care considera sistemul electron-fononic al cristalului drept un sistem de cvasiparti-
cule noi, in care sunt luate in considerare atat proprietatile electronice, cat si fononice ale sistemului. Este dedus hamil-
tonianul ce descrie aceste cvasiparticule si, in baza lui, sunt obtinute elementele matricei dinamice in cazul cristalului
monoatomar. Este demonstrat ca, spre deosebire de teoria clasica, dependenta matricei dinamice de vectorii de retea
este integrala.

Cuvinte-cheie: sume de retea, dinamica cristalelor, electroni, fononi, teoria perturbatiilor, ecuatii de miscare
Heizenberg, matrice dinamica.

LATTICE SUMS APPROXIMATION IN CRYSTAL DYNAMICS

A model describing an electron-phonon system of a crystal as a system of new quasiparticles, that takes into account
both electron and phonon properties of the system, is proposed in this article. The corresponding Hamiltonian of
quasiparticles is deduces and on its basis the dynamical matrix elements for a monoatomic crystal are obtained. It is
demonstrated that unlike the classical theory the dependence of the dynamical matrix on the lattice vectors is integral.

Keywords: lattice sums, crystal dynamics, electrons, phonons, perturbation theory, Heisenberg equations of motion,
dynamical matrix.
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